Participation of children with physical disabilities in everyday activities is a goal shared by parents, service providers, and organizations involved in children's rehabilitation. In the International Classification of Functioning, Disability and Health, the World Health Organization (WHO) defines participation as 'involvement in a life situation' (WHO 2001) . The range of activities in which children and youths participate outside mandated school includes artistic, creative, cultural, active physical, sports, play, social, skill-based, and work activities (Sloper et al. 1990 , Kalscheur 1992 , King et al. 2004 . For children, participation in day-to-day formal and informal activities is vital. Recognition of the importance of involvement in activity centers on its positive influence on the development of skills and competences, social relationships, and long-term mental and physical health (Werner 1989 , Caldwell and Gilbert 1990 , Lyons 1993 , Larson and Verma 1999 , Simeonsson et al. 2001 , Forsyth and Jarvis 2002 .
Children and youths with physical disabilities are at risk of limited participation (Brown and Gordon 1987) . National surveys of disability report the prevalence of childhood disability and limitations to participation in daily activities to be 6.5% in the USA (Newacheck and Halfon 1998) , 4.2% in the most recent Canadian survey (Statistics Canada 2002) , and 4.6% in Australia (Bradbury et al. 2001) . Children with physical disabilities experience rates of activity limitation that are two-to threefold those in children with other chronic conditions such as asthma (Newacheck and Halfon 1998) . Data from the Canadian National Longitudinal Study of Children and Youth found a reported prevalence of 30.3% of children aged 6 to 11 years with a chronic health condition and 3.6% of these children had limited daily activity due to their condition (McDougall et al. 2003) .
Previous research found that children and youths with disabilities are more restricted than children without disabilities in their participation: there was less variation, fewer social engagements, and more time spent in quiet recreational activities (Hewett et al. 1970 , Brown and Gordon 1987 , Sillanpaa 1987 , Canadian Institute of Child Health 1994 , Stevenson et al. 1997 . Sloper et al. (1990) found that only 56% of children with Down syndrome participate in formal, organized activities. However, a recent study indicated that children and youths with disabilities are participating actively and in the same types of activities as children and youths without disabilities (Henry 1998) . There have been no recent large studies focusing specifically on the nature of the participation of children and youths with physical disabilities. Most studies have been small and have not used representative samples of children with disabilities.
The data in this paper come from a longitudinal study of the participation of school-age children with physical disabilities in Canada, in which the child, family, and environmental factors that influence participation were examined. The purpose of this paper is to describe comprehensively the participation of children (229 males, 198 females; mean age 10y [SD 2y 4mo]; range 6-14y) with physical disabilities in dayto-day formal and informal activities (excluding involvement in mandated academic schooling). The influence of child and family demographic factors on participation is also discussed. In future reports our analyses will center on data regarding activity location, comparisons with children without physical disabilities, and the interrelationships between factors affecting participation.
Method

PARTICIPANTS
Children with physical disabilities were recruited from publicly-funded regional children's rehabilitation centers in Ontario, Canada. Working with 12 recruitment sites, we compiled a list of all children with physical disabilities born between 1 October 1985 and 30 September 1994 inclusive. Children with primary diagnoses or conditions such as the following were included: amputation, cerebral palsy (CP), cerebral vascular accident/stroke (vascular brain disorders), congenital anomalies, hydrocephalus, juvenile arthritis, muscular disorders (nonprogressive), neuropathy, orthopedic conditions (e.g. scoliosis), spinal cord injury, spina bifida, and traumatic brain injury. Children were described as fitting into two categories: those with disorders related to the central nervous system, and those with musculoskeletal disorders ('structural' and primary conditions of muscle tissue). One investigator (a developmental pediatrician) reviewed the lists and noted which children were to be included in each category.
Children with primary diagnoses such as the following were excluded: progressive disorders (e.g. cancer or muscular dystrophy); communication disorders of speech and/or language that do not accompany a physical functional limitation; hearing problems; cleft lip and palate; developmental delay; cognitive/mental (e.g. Down syndrome); fine motor; learning problems; behavioral/emotional (e.g. pervasive developmental disorder, autism, attention-deficit disorder, Asperger's syndrome); microcephalus; epilepsy; psychiatric disorders; anomalies of inner organs (e.g. heart, respiratory, or metabolism); anomalies of the hand, foot, or face; and syndromes with a recognized component of intellectual delay.
Three cohorts of children (aged 6-8y, 9-11y, and 12-14y), and their families were recruited. A total of 3062 children and families were identified who met the inclusion criteria with respect to age and physical functional limitation. Of the 3062 families sent packages, 84 did not have a valid mailing address or the child was deceased, and 510 were determined to be ineligible for various reasons (on the basis of information they provided at this recruitment stage), including the capability of their child to take part in research. Of the remaining 2468 families, 1442 made no response (58.4%) and 557 families were not interested in participating (22.6%), leaving a total of 469 consenting families (a 19% consent rate). Of the 469 enrolled families, 28 withdrew before data collection and 14 were judged to be unsuitable by the interviewer, leaving 427 children in the study.
Ethical approval was provided from McMaster University's ethics committee. Parents of each child signed a consent form before participation in the study.
MEASUREMENT AND ANALYSES
A study interviewer arranged a home-based interview for data collection with contacted families. In addition, a package of data collection materials was mailed to the family, to be completed before the home visit. Eleven experienced interviewers were hired and trained for data collection on a 2-day workshop. For quality control, ongoing feedback was provided to interviewers about measure administration and scoring. Interviewers also taped an interview, which was reviewed by the research coordinator to ensure that the measures were administered correctly. The measures and the interview were completed with the child and with the parent who nominated themself as most knowledgeable about their child's daily activities. Demographic information about the child and family was collected by means of parent-completed questionnaires.
Participation was assessed with the Children's Assessment of Participation and Enjoyment (CAPE; King et al. 2004 ), a measure designed to document how children or youth (with or without disabilities) participate in everyday activities outside mandated school activities. The CAPE, which is designed for use with children and youths aged 6 to 21 years, measures both formal and informal activities. Formal activities, such as music or art lessons, organized sports, or youth groups, are typically more structured, have rules and organization, involve leaders, and often require preplanning. In contrast, informal activities, such as reading, talking on the phone, or doing a puzzle, are typically more spontaneous, occur with less planning, and have few rules (Sloper et al. 1990 ).
The CAPE was designed to be a direct measure of participation, to document what a child does in the context of the child's normal environment. Thus, the CAPE does not confound participation by measuring aids, assistance, or environmental supports that might be necessary for the child to participate. Similarly, the CAPE intentionally does not capture factors that might influence participation, such as child autonomy, competence in performing an activity, or family and environmental factors known to influence children's activity choices. In this study, the 49-item version of the CAPE, which measured 13 formal activities and 36 informal activities, was administered in two phases. In phase 1, the children or youths completed a self-administered questionnaire booklet alone or with the assistance of a parent or guardian if needed. They indicated both what activities they participated in and how often they had performed the activities in the past 4 months. In phase 2, the interviewer focused on the activities that the child ren or youths participated in and asked the following questions for each activity: (1) with whom do they typically do the activity (e.g. parent or friend)? (2) where do they do the activity (e.g. at home or at a friend's house)? and (3) how much do they enjoy doing the activity? Each activity was presented to the children/youths on a card with a drawing of the activity and a phrase (in words) describing the activity.
The CAPE provides three levels of scoring: (1) overall participation scores; (2) domain scores reflecting participation in formal and informal activities; and (3) scores reflecting participation in five types of activity (namely Recreational, Active Physical, Social, Skill-Based, and Self-Improvement activities), which were determined through principal-component analyses (King et al. 2004 ). The CAPE also provides scores for multiple dimensions of child and youth participation, including activity diversity and intensity. Diversity scores reflect the number of activities performed by the child over the past 4 months. Intensity scores reflect the average amount of time that a child spends participating in activities on the basis of the number of possible activities within a given level of scoring. Higher activity diversity and intensity scores represent more diversity and intense activity participation. Test-retest reliability for the formal, informal, and total participation intensity score of the CAPE ranged from 0.64 to 0.86 respectively (on the basis of random-effects intraclass correlation coefficients), when assessed with 48 children and youths with disabilities.
Descriptive statistics (such as means and frequencies) were calculated to describe children's level of participation and enjoyment with participation in each of the CAPE scores. Using an analysis of variance, we examined the effects of age, sex, and family demographic variables on participation scores. The level of statistical significance was adjusted for the number of statistical comparisons within each analysis.
Results
Study participants included 427 children and their parent respondent. As outlined in Table I , the children had a range of health and development problems, with 50.8% of the sample having CP. Most family respondents were mothers (88.7%). Characteristics of the family respondents are reported in Table II. PARTICIPATION DIVERSITY AND INTENSITY For participation diversity, children participated in many different activities, with proportionately greater participation in informal activities rather than formal activities (mean 3.34 [SD 2.0] of a possible 13, compared with mean 25.09 [SD 4.3] of a possible 36 respectively; see Table III ). Across the five activity scales, children took part in greater numbers of activities in the areas of recreational, social, and self-improvement activities. Proportionately, there are fewer activities completed in the active physical and skill-based scales.
There was also a broad range of intensity of participation across all possible activities on the CAPE. The mean intensity of participation was 1.10 (SD 0.62) for formal activities, and 3.42 (SD 0.73) for informal activities (Table IV) . Participation intensity in formal activities was lower than intensity in informal activities as a proportion of the total activities completed in each domain. In examining overall participation in formal activities, 93.9% of children in the study were involved in a formal activity, and 59.9% were involved in formal activities once a week or more often. In comparing the diversity of activities completed by males in comparison with females (Table III) , females participated in significantly more social (p=0.001) and skill-based (p<0.001) activities. For participation intensity, males scored significantly higher for active physical activities (p=0.001). Table V shows differences between males and females in the percentage doing the 20 activities done most often. Overall, however, there are more similarities than differences in activity participation of males and females.
Post hoc analysis by age indicated that overall participation was significantly lower for children 12 years and older (p<0.001), owing to a significantly lower participation in informal (p<0.001) and recreational activities (p<0.001; Table III ). In Table VI , age grouping shows the percentage of children performing the 20 most common activities. For 21 of the 49 activities on the CAPE, there were differences in participation frequency of 10% or greater between the younger two age groups and the children aged 12 years or older.
EFFECT OF FAMILY DEMOGRAPHIC VARIABLES
Participation diversity was significantly lower in families reporting lower income (p=0.007), single-parent status (p=0.002), and lower respondent education level (p=0.01). For families whose incomes were below $30 000 per year, participation diversity was significantly lower in total participation (p=0.001), formal (p=0.030), informal (p=0.001), active physical (p=0.001), social (p<0.001), and self-improvement activities (p=0.023).
For single-parent families, total participation intensity (p=0.007) and participation in active physical activities (p=0.001) was significantly lower. Participation in self-improvement activities was significantly lower (p=0.003) among children whose parent respondent reported less education. No other family demographic variable was found to have a significant relationship to children's participation in informal and formal activities.
Discussion
Findings from this study indicate that the participation of children with physical disabilities in activities outside school is extensive, particularly participation in informal activities. In contrast, participation in formal activities was lower and less intense.
Despite the absence of a comparison group, these findings contribute to our understanding of patterns of participation in children with physical disabilities. This study, as well as studies by Brown and Gordon (1987) and Sloper et al. (1990) , found less diversity in community-based, formal activities for children with disabilities. However, unlike those studies, children in this study seemed to have relatively greater involvement in informal active physical recreational activities. Participation in informal activities may have been more diverse within this sample because access to informal activities is influenced in a different manner from access to formal activities, and is less likely to be adversely affected by physical or institutional environmental barriers. Additionally, items on the CAPE capture a broader range of activities than many measures of participation. These differences may have influenced the results obtained for informal activities in this study. In this study, 94% of children participated in at least one formal organized activity. In contrast, Sloper et al. (1990) found that 56% of a sample of children with Down syndrome in the UK participated in organized activities. Although culture and locale may account for some of this discrepancy, such large differences probably reflect changes in integration since 1990 as well as differences between the types of disabilities of the children. Despite this high level of participation in formal activities, only 60% of the children in this study participated in formal activities once a week or more often. These findings are of concern given that participation in organized activities is important for the development of skills and competences, social relationships, and long-term mental and physical health (Werner 1989 , Caldwell and Gilbert 1990 , Lyons 1993 , Larson and Verma 1999 , Simeonsson et al. 2001 .
One area of participation that is of particular interest is the level of involvement in physically-based activities by children with disabilities (Longmuir and Bar-Or 2000) . Results from our study indicate that children with physical disabilities participated in an average of only three out of 10 active physical activities. Damiano et al. (2002) have shown the importance of active involvement of children with physical disabilities in everyday physical activities as a means of maintaining and enhancing strength and function. Given the current frequency of therapy intervention and issues of childhood obesity, the level of involvement in physical activities found in this sample is a cause for concern.
The sex differences found in our study are consistent with studies of the recreational and leisure activities of children and youths without disabilities. For example, males without disabilities between the ages of 6 and 11 years participate more intensely in sports, whereas females participate more frequently in arts or social activities (Offord et al. 1998 Top 20 activities sorted in descending order for children aged 6 to 8 years are shown. a Activities in which difference in percentage between age groups is 10 or more.
of sex on recreational and sport participation patterns (Brown and Gordon 1987 , Mactavish et al. 1997 , Longmuir and Bar-Or 2000 . These differences might be due to a combination of time and sampling differences, reflecting changes in activity participation since previous studies, and the fact that the sample in this study is population-based. In examining differences by age for children and youths with disabilities, children 12 years or older scored significantly lower on overall participation intensity, and in particular on intensity of informal activities. It is likely that these findings are, in part, attributable to developmentally expected differences in child and youth patterns of participation. It should also be noted these data are cross-sectional in nature so they reflect age differences in separate cohorts, not the same children as they grow older. This pattern is in keeping with trends in the general population that show marked declines in participation in physical recreational and extracurricular activities (Mahoney et al. 2005 ) and increasing emphasis on social activities (Garton and Pratt 1991, Henry 1998 ) as children transition into adolescence.
Previous research on the activity patterns of children with disabilities has not always found significant effects of household income, parent education level, or number of parents (Brown and Gordon 1987) . In contrast, and similarly to Sloper et al. (1990) , our findings indicated that the diversity or number of activities in which a child participates, and their participation intensity in active physical or self-improvement activities, are significantly influenced by these demographic variables. Although it may be difficult to change these demographic factors at the societal level, it is important to examine how community programs, local policies, and supports can be structured to facilitate equitable participation for all children and families.
In using these data, it is important to consider that greater participation is not necessarily better, and lower participation does not imply personal failure (Henry 1998, Forsyth and Jarvis 2002) . A child could choose a variety of participation patterns, ranging from intense involvement in a few activities to participation in many activities. Participation in activities outside school is a choice that children and their families make to fit their needs, preferences, environment, culture, and lifestyle.
